An immunosuppressant compound, FK-506, prevents the progression of autoimmune myocarditis in rats.
A new immunosuppressive compound, FK-506, is a macrolide produced by Streptomyces tsukubaensis. It is reported that FK-506 prolongs the viability of allogenic grafts of the heart and kidney in vivo and inhibits the development of autoimmune diseases. Furthermore, immunosuppressive therapy of myocarditis in humans has been given special attention by various observers; however, it is controversial. This study investigates the effects of FK-506 on experimental autoimmune myocarditis in rats. We performed two experiments. In Experiment 1, FK-506 was given intramuscularly on Days 11-20 after the first immunization. The rats were immunized twice (on Day 0 and Day 7). They were injected subcutaneously in the footpads with 1.0 mg of human cardiac myosin in equal volumes of complete Freund's adjuvant supplemented with Mycobacterium tuberculosis. They were divided into four groups: Control (six rats, saline), group 1 (six rats, FK-506: 0.1 mg/kg/day), group 2 (seven rats, FK-506: 0.32 mg/kg/day), and group 3 (six rats, FK-506: 1.0 mg/kg/day). To investigate the histologic extent of myocarditis, we formulated a histologic score (0-3). Histologic scores were: Control, 1.90 +/- 0.14; group 1, 0.97 +/- 0.46; group 2, 0.03 +/- 0.05; and group 3, 0 +/- 0. The indices of heart weight/body weight were: Control, 0.74 +/- 0.10%; group 1, 0.45 +/- 0.05%; group 2, 0.35 +/- 0.03%; and group 3, 0.35 +/- 0.03%. In Experiment 2, FK-506 was given on Days 1-10 after the first immunization, earlier than in Experiment 1. The rats were similarly divided into four groups. Each group was given the same dose of FK-506 as in Experiment 1. Histologic scores were: Control 1.49 +/- 0.24; group 1, 1.60 +/- 0.22; group 2, 0.29 +/- 0.41; and group 3, 0.03 +/- 0.03. The indices of heart weight/body weight were: Control, 0.69 +/- 0.15%; group 1, 0.76 +/- 0.09%; group 2, 0.42 +/- 0.08%; and group 3, 0.37 +/- 0.03%. Accordingly, in Experiments 1 and 2, the effects of FK-506 on autoimmune myocarditis were dose-dependent. On the other hand, in Experiments 1 and 2, not only in the control group but also in all treated groups, the titers of anti-myosin IgG were high. In conclusion, even if it is administered just before the onset of myocarditis, FK-506 is extremely effective at suppressing autoimmune myocarditis, despite a high titer of anti-myosin IgG.